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ABSTRACT 
 
 
 
 
 
 
Introduction 
 
Human Immunodeficiency Virus (HIV) and other curable Sexually Transmitted 
Infections (STIs) constitute a large public health burden world-wide. The control of HIV 
and STIs is incomplete if sexual partners of individuals with HIV and STIs are not 
identified and treated.  The proportion of   sexual partners that present to health facilities 
for screening and treatment is low in the sub-Saharan African (SSA) region. A recent 
study in Malawi reported a sexual partner referral proportion of 24% through passive 
partner notification. Several other approaches to partner notification (PN) have been 
shown to be feasible, acceptable and cost-effective for SSA. However, passive PN is 
widely used as the standard of care (SOC) and is the most preferred approach for 
resource-limited settings including Malawi. The low proportion of sexual partner referral 
points to the need to improve the efficiency and effectiveness of the SOC method of PN 
in order to realize a better yield of sexual partners in Malawi and SSA. 
 
 
Methods 
 
A pre- and post-intervention quasi-experimental study was conducted at Bwaila STI Unit 
(BSU) in Lilongwe Malawi from January to June 2017. At baseline, we estimated the 
proportion of sexual partner referral and identified health system-related factors that 
influenced PN at BSU through interviews with health workers and clinic observations. 
Based on the baseline findings, a three-prong intervention was designed through expert 
consultation and implemented with a quality improvement (QI) team using the model for 
improvement (MFI). The intervention included:  early start time of the clinic; shortening   
of the group health talk and expedited clinic flow for sexual partners.  Each intervention 
was tested twice through 1-week long test cycles and then combined into one package and 
tested twice. Process data were collected and monitored using run charts. We used run 
charts to assess for non-random signals of change in the PN process and assessed for a 10% 
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increase in the sexual partner referral proportion between the pre- and post-intervention 
periods at 95% power and at α=0.05. 
 
 
Results 
 
At baseline, the proportion of sexual partner referral was 15.6%. Experts included BSU 
staff, research staff and Ministry of Health officials who were involved in the selection of 
interventions based on findings from the interviews and clinic observations. The QI team 
consisted of the investigator, a nurse-in-charge, a counselor, a clinic receptionist and a 
clinic aide who championed implementation of the intervention. In the post intervention 
period, we assessed 267 patient records. The median age was 29 years and 56% were female. 
Out of the three interventions, the team managed to shorten the duration of the group health 
talks from 56 minutes to less than 40 minutes and expedited the clinic flow for partners by 
reducing the duration of clinic stay by 45 minutes. However, the target clinic start time of 
08:00 hours was not achieved. The post-intervention proportion of sexual partner referral 
was 21.4% representing a statistically significant increase of 37% (P=0.04). There was an 
upward trend in data points on the run chart which was indicative of a non-random signal 
of improvement in the proportion of sexual partners. 
 
 
Discussion 
 
Our results demonstrate that passive PN can be successfully improved through use of the 
model for improvement in Malawi and suggest that our intervention was highly effective 
at increasing the proportion of sexual partner referral.  However, despite this increase, the 
proportion of sexual partner referral remains suboptimal. More effort is required to 
increase the proportion of sexual partner referral in Malawi. 
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Chapter 1 
 
 
1.0 INTRODUCTION 
The purpose of this research was to identify health system factors that influenced passive 
partner notification and to design a quality improvement project to improve the proportion 
of sexual partners identified at Bwaila STI Unit in Lilongwe, Malawi. This chapter details 
the broad issues in literature around the research topic and narrows down to the gap in 
knowledge from which the research question was derived, why the research question is 
important, the specific aims and objectives of the research. 
 
 
1.1 BACKGROUND 
 
Curable sexually transmitted infections (STIs) date back to ancient times. Since then, 
curable STIs have remained a major public health problem worldwide. From around 1980, 
the burden of curable STIs has been compounded by Human Immunodeficiency Virus and 
Acquired Immunodeficiency Syndrome (HIV and AIDS) [1] which has resulted in HIV 
and AIDS being one of the greatest public health challenges of this generation. Curable 
STIs are an important co-factor in HIV transmission as they increase the risk of HIV 
acquisition by three-fold or more [1]. In 2015, there were 2.1 million new infections with 
36.7 million people living with HIV worldwide. Eastern and southern Africa is the world’s 
most affected region with about 19 million people living with HIV by 2015 [2]. On the 
other hand, more than 1 million people acquire curable STIs every day worldwide [1]. 
Gonorrhea, chlamydia, trichomoniasis and syphilis, the four most common STIs, account 
for an estimated 499 million new cases each year with the largest burden experienced in 
resource-limited settings (RLS) [3]. Sub-Saharan Africa (SSA) is estimated to experience 
about 69 million cases per year [3]. HIV and curable STIs together constitute a huge public 
health burden. 
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Malawi is one of the countries within the SSA region that is significantly affected by the 
HIV and AIDS pandemic.  In 2015, Malawi had about 1 million people living with HIV 
and  an estimated HIV prevalence of 9.1% [4]. Malawi is also heavily burdened by curable 
STIs. Data on national STI prevalence in Malawi are rare however it was estimated that in 
2015, from a population of about 16 million, 15% of women and 10% of men reported to 
have had an STI nationwide [5 ] . 
 
People with HIV and/or other curable STIs share similar sexual characteristics and are 
considered to have high risk sexual behavior [6]. Additionally, people with curable STIs, 
especially with those genital ulcer disease and penile discharge, have a higher likelihood of 
acquiring HIV, and transmitting HIV if already HIV-positive [7]. In recognition of this 
dual burden, The Joint United Nations Program on HIV and AIDS (UNAIDS) and the 
World Health Organization (WHO) recommend that priority should be  placed  on  
programs aimed for prevention and care of STIs which in turn help to prevent transmission 
of HIV [8]. 
 
Despite the UNAIDS and WHO recommendation, over the years, effort and resources have 
been directed towards fighting HIV neglecting curable STIs. The fight against HIV and 
AIDS has yielded promising results both globally and within the region. For instance, the 
number of people on treatment in eastern and southern Africa has doubled and AIDS-
related deaths have decreased by 36% since 2010 [2]. However, despite the observed gains 
in treatment and mortality reduction, the number of new HIV infections has been 
estimated to have remained static at about 1.9 million globally [8]. One of the reasons for 
the stagnated progress in fighting HIV could possibly be as a result of neglecting STIs 
which increase the risk of HIV acquisition [1]. This underscores the need for focusing 
effort and resource towards STI care and prevention. 
 
Identifying people with STIs, who are predominantly people with high risk sexual behavior, 
is a pivotal step in the care and prevention of STIs and HIV. Equally important is the 
identification of sexual partners of people with STIs as they are at risk for acquisition of 
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STIs and HIV [9]. Index-partner trailing presents an opportunity for screening, early 
detection, treatment and prevention of transmission of STIs and HIV [10]. STI clinics are 
an important entry point for reaching out to partners of individuals infected with STIs or 
HIV [7]. The method used in STI clinics and other service points to reach out to sexual 
partners is called partner notification (PN) [10]. PN is defined as a process of informing 
sexual contacts of a patient with an HIV/STI that they may be at risk [9]. 
 
There are three main approaches to PN; provider-oriented (active), patient-oriented 
(passive) and contract partner notification. Provider-oriented PN is conducted by a trained 
healthcare provider, patient-oriented PN is conducted by the patient and contract PN can 
conducted by either the patient, the healthcare provider or both [9].  Contract PN is an 
approach where index patients provide contact information of their sexual partners and are 
given a period of time to notify and refer/bring their partners to the hospital [10]. 
However, passive  PN is the recommended first step in partner notification for RLS by 
WHO and it is the most widely used and preferred method for patients and their partners 
in many settings  [11, 12]. 
 
 
 
1.2 PROBLEM STATEMENT 
 
Despite being the preferred and widely used method, passive PN has had minimal success 
in identifying of sexual partners for both STIs and HIV [9]. In Malawi for instance, a 
recent study showed that only 24% of partners returned to a clinic for HIV testing and 
counseling through passive PN [9]. Reasons for the poor yield of sexual partners are 
largely setting-specific [10,11]. Efforts to improve the yield of sexual partners through PN 
have shown promising results in research settings but have not been satisfactory in routine 
practice because most PN interventions have not been widely adopted and utilized by the 
ministries of health [9,13]. Furthermore, most research efforts have focused on designing 
and testing new interventions for partner notification and not improving already existing 
PN approaches [9,13]. The low proportions of partner referral through passive PN are 
unsatisfactory and pose a big challenge for prevention of HIV and STI transmission. 
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1.3 JUSTIFICATION 
 
Research has shown that other approaches to PN are feasible and cost-effective for Malawi 
[9,14]and the SSA region [15,16]. However, despite the low yield of partners, passive PN 
has remained the standard of care (SOC) method for partner notification in Malawi and 
many other countries within the region. This points towards the need to improve the 
effectiveness of passive partner notification in Malawi and within the region. 
 
In this study, we intend to increase the proportion of sexual partners who present to 
health facilities through PN by using a quality improvement method called the Model 
for Improvement (MFI). By using this method, we hope to improve the efficiency and 
effectiveness of the passive partner notification process without necessarily designing a 
new intervention. Our approach will concentrate on identifying health systems-related 
factors that affect the passive partner notification process and tailor design setting-specific 
interventions to improve the efficiency of the processes involved in passive PN and ultimately, 
the proportion of sexual partner identified. So far, no quality improvement research on 
partner notification has been conducted in sub-Saharan region, including Malawi. We hope 
that this study will demonstrate a quality improvement approach that the ministries of 
health can adopt and scale-up with ease. We believe that the information gained through 
this research will contribute towards the body of literature in implementation science 
epidemiology. 
 
 
1.4 LITERATURE REVIEW 
 
1.4.1 HIV in Malawi 
 
In Malawi, HIV and AIDS was first discovered in 1985. Since then the prevalence 
significantly increased and peaked at 16.4% among persons aged 15-49 years in 1999.  
Subsequently,  the prevalence has been decreasing steadily to reach the current low at 9.1% 
in 2015 [4]. This decline has been attributed to strong multi-faceted interventions [14]. 
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Even though this trend is reassuring, Malawi remains one of the countries highly burdened 
by the HIV epidemic. In 2015, there were 1 million people living with HIV and AIDS and 
about 27,000 HIV-related deaths. The HIV prevalence is twice as high in urban areas 
compared to rural areas (14.6% versus 7.4%) [5]. Despite the high HIV prevalence rates, 
HIV testing rates are reported to be low. In 2015, 95% of women and 96% of men knew 
where to access HIV testing but only 44% of women and 42% of men had been tested for 
HIV [5]. However, when HIV testing is offered, the response rate is 90% meaning that 
there is need for better avenues to provide HIV testing to the population [5]. 
 
1.4.2 Sexually Transmitted Infections in Malawi 
 
Malawi, just like many other countries in resource limited settings, uses syndromic approach 
for management of STIs as recommended by WHO [17]. Syndromic approach refers to 
treatment of STI symptoms and signs based on the most common organisms responsible 
for each syndrome [14]. Due to this approach, recent country estimates for prevalence 
rates of individual STIs are scarce. However, the burden of STIs is reported to be higher in 
developing countries like Malawi [18]. In addition, many STIs are asymptomatic especially 
in women and men who have sex with men making definitive diagnosis and incidence 
estimates of STI difficult in these populations [1]. In  one quarter of 2016,  an estimated 
94,437 cases of STIs were treated nationwide with the majority (59%) being female, 11% 
were asymptomatic and 9% were sexual partners – a proportion much lower than that 
reported by Brown et al of 24% in 2011 [9]. Also, abnormal vaginal discharge was the most 
common syndrome followed by urethral discharge, genital ulcer disease and lower 
abdominal pain in that quarter. Noteworthy is that most cases (71%) were reccurrences of 
STIs from more than 3 months ago signifying a high prevalence of high risk sexual 
behavior among this population or reinfection potentially due to failure to treat partners 
[19]. 
 
1.4.3 Sexually Transmitted Infections and HIV Infection 
 
The predominant mode of transmission for both HIV and STIs is through unprotected 
sexual intercourse. As mentioned above, the sexual characteristics between people with 
HIV and/or other curable STIs are similar and are considered to have high risk sexual 
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behavior [6]. Also, STIs facilitate the transmission of HIV and individuals with HIV have 
a higher likelihood of acquiring STIs [7]. In sub-Saharan Africa, STI clinics have very 
high HIV prevalence rates of 46-50%. In Malawi, in the third quarter of 2016, 22% of 
STI patients were co-infected with HIV – a prevalence rate more than twice the national 
prevalence and a majority (74%) were already known HIV positive patients highlighting 
the need for sexual behavior risk reduction interventions among HIV positive patients and 
their partners [19]. The high HIV prevalence rates make STI clinics the ideal place  for 
identifying HIV cases and notifying their partners while providing STI treatment and 
counseling services [10] . 
 
1.4.4 Partner Notification 
 
Partner notification was invented around the 19th century [12]. PN was originally designed 
for use in syphilis control and since 1985 it has been used to control HIV transmission 
[20]. It has been shown to be cost-effective in identifying and averting STIs and  HIV  
[20, 21]and it is being used for STI and HIV screening, treatment, prevention and control 
across the globe [12, 22]. However, till date, some RLS do not commonly provide partner 
notification services in their health systems [15]. 
 
Provider-oriented PN is most commonly used in high-income countries [22]. The main 
approaches used in provider-oriented PN are use of electronic methods such as telephone, 
mobile phone messaging, fax and email by provider to contact   partners. 
 
Contract PN is a recent approach to partner notification. In this approach, index patients 
provide contact information of their sexual partners and are given a period of time to 
notify and refer/bring their partners to the hospital. If partners are not notified and 
referred to the hospital within the agreed time period, the health providers contact sexual 
partners through use of electronic methods or by physical  tracing [22]. 
 
 
Under passive PN, the patients contact and notify their sexual partners on their own and 
refer or bring the partner(s) with them to the hospital [22]. 
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Despite their predominant use in high income countries, provider-oriented and contract PN 
have been shown to be potentially feasible and cost-effective for low-income countries in 
some studies [9, 14]. However, passive PN is the standard of care for partner notification 
for many low income countries and remains the most preferred method in many settings 
including some high income countries [11, 12, 23]. Noteworthy is that in some low income 
countries patients preferred provider-oriented PN suggesting the need for support from 
health care providers in PN [24]. There are three approaches to passive PN. These 
include: (1) simple passive PN where index patients inform their sexual partners on their 
own that they may be at risk of HIV or STI and accompany/refer their partners to the   
hospital; (2) enhanced passive PN where additional counseling, education and/or written 
support from the provider in form of a partner notification slip is given to index patients 
to help facilitate the notification process; (3) expedited partner therapy where the index 
patients deliver test kits, medications or prescriptions to their partners. In some cases this 
is combined with assistance from providers by a follow-up telephone, email or face-to-
face consultation with the prescriber [22, 25]. 
 
The choice of a PN strategy depends on setting – whether the strategy is acceptable and 
feasible to both patients and providers, the cost-effectiveness and compliance to legislative 
guidelines [26]. Further, the choice also depends on the purpose of PN; STI and HIV case 
detection, proportion of partners notified, and proportion of partners evaluated/referred [9, 
14, 22, 27].  Due to these factors, there is wide variation in the practice and policy of PN 
across the globe with no single approach being effective for all settings [12] and with 
some settings lacking standardized protocol for PN [10]. For instance, enhanced patient 
referral was found to be more effective in India [27], New Zealand [11] and in other 
western countries in a systematic review [22]. Accelerated partner therapy was more 
effective in England [28] , the United States of America (USA) [27] and other resource-rich 
countries [22]. Provider-oriented PN was effective in USA and Europe [9] and Cameroon 
[15]. Despite these variations, passive PN referral remains the most preferred and widely 
used method [11]. 
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1.4.5 Partner Notification in Malawi 
 
Treatment of STIs in Malawi is provided at health centres (primary care facilities), private 
clinics and specialized STI clinics. HIV testing is mandatory at all facilities that offer 
STI treatment and so is PN for all STI/HIV clients [13]. Enhanced passive partner 
notification is the standard of care in Malawi. The Malawi STI management guidelines for 
health care providers state that the health care provider should advise and assist HIV 
positive or STI infected individuals to notify their partners [13]. At Bwaila STI unit 
(BSU), all patients receive education and counseling on partner notification through a 
group health talk and later individually when they receive clinical care. STI patients and 
newly diagnosed HIV positive patients are given notification slips (referral cards) to hand 
out to their sexual partners (Appendix II). These slips are used to identify partners at the 
clinic and for administration of appropriate treatment based on the index patient’s STI 
syndrome especially when the partner is asymptomatic. In a recent national quarterly 
review, PN slips were issued to about 30% of index cases, missing the majority of cases [19]. 
 
Provider-oriented and contract partner notification were feasible in a Malawian urban 
setting as the partner referral proportion doubled with both methods compared passive PN 
[10]. Contract partner notification was also shown to be effective in identifying male 
partners for HIV testing at antenatal clinics in Malawi [29]. Provider-oriented partner 
referral was potentially cost-effective in the same setting [14]. However, despite these 
reassuring results, the policy and practice for PN in Malawi has remained passive   PN. 
 
1.4.6 Barriers and Facilitators for Partner Notification 
 
The uptake of PN is influenced by social, cultural, ethical and structural factors. PN 
approaches have to be acceptable, feasible, cost-effective and comply with ethical 
guidelines within settings in order to succeed [26]. The above factors may function either 
as barriers or facilitators to the PN   process. 
 
Barriers to partner notification can be grouped into two main categories; health 
system-related barriers and patient-related barriers. For patient related barriers, the 
9  
barriers that have been reported are; fear of social discrimination/stigma, fear of breaking 
relationships, uncertainty of how to notify partners, young age, cultural  background, 
nature of relationship with sexual partner, lack of contact information for partners,  
concerns of intrusion of privacy, financial dependence on partner especially among females, 
distrust or fear of positive test results, lack of understanding of STIs and HIV, and fear     
of inconvenience to partners for seeking medical attention [30, 31]. The health system 
related barriers that have been reported include; limited resources, poor diagnostic and 
management infrastructure, work overload for providers, lack of trained staff and unclear 
ethical guidelines for PN [12, 31, 32].These barriers are generally common between settings 
with some setting-specific differences. 
 
Facilitators of PN reported are: concerns about transmitting disease to fetus for pregnant 
women, fear that spouses may  become infertile, fear of spreading infection to a spouse   
or being re-infected [12], being in a steady relationship, having a regular sexual partner 
and recent sexual contact [33], clear clinical and ethical guidelines, legal frameworks 
around PN, financial incentives, raising awareness on HIV and STIs in the community  
and training and support for health workers conducting PN [34]. 
 
1.4.7 Quality Improvement in Health Research 
 
In the past two decades, the use of QI research has been growing steadily in the health 
sector [35] and it has shown great potential to enhance health systems to produce high-
quality care while optimizing use of the few available resources [36]. So far, QI research 
has been used widely in many areas of the health sector in both resource-rich and 
resource-limited settings. In SSA, a number of QI studies have been conducted in 
different areas of health care in South Africa,  Ghana,  Niger and a    few other countries 
[4,37,38]. However, to our knowledge, our study is the first to attempt the use of QI 
methods on PN in the region. 
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1.4.8 Quality Improvement Research on Partner Notification 
in Malawi 
Quality improvement methods and tools have been used in other areas of the health sector globally 
and within the region [38,35–37,39]. Within the field of partner  notification, few author have 
reported results from quality improvement research [40, 41]. In the USA, Huppert et al increased the 
proportion of STI positive women successfully contacted within 7 days using the Plan-Do-Study-
Act test (PDSA)  cycles [40]. To our knowledge, no research using quality improvement 
frameworks and tools has been conducted within the field of partner notification in the 
sub-Saharan region and Malawi. This study will pioneer this effort. However, 
implementation research has been conducted to improve the uptake and identify barriers 
and new approaches to partner notification in Malawi [6, 9, 14, 24, 36, 37]. 
 
 
1.5 AIMS AND OBJECTIVES 
 
1.5.1 Overall Aim 
 
The aim of this research was to identify health system-related factors that influenced 
passive partner notification and to increase the proportion of sexual partner referral using 
a quality improvement method by 10% at Bwaila STI Unit (BSU) from January to June 
2017 in Malawi. 
 
1.5.2 Specific Objectives 
 
1. To estimate the baseline proportion of partner referrals at BSU in Lilongwe, Malawi. 
 
2. To identify health system-related factors that influenced passive partner notification 
at BSU and identify areas for change. 
3. To assess the change in the partner referral proportions before and after 
implementation of a three-prong intervention. 
11  
 
 
 
 
 
Chapter 2 
 
 
2.0 METHODOLOGY 
This chapter details the methods used to conduct this study. It describes the study design, 
setting and population; the sampling procedures; the process that was improved; the QI 
intervention implemented and the methods used for selection; how the QI intervention was 
implemented; sample size, data collection and data analysis; and ethical considerations for 
the study. 
 
 
2.1 STUDY DESIGN 
 
A pre- and post-intervention quasi-experimental study design was used to conduct this QI 
study. Within this study design, a mixed methods approach was used. We collected both 
quantitative and qualitative data pre-intervention followed by quantitative data during 
implementation of the intervention and post-intervention. The pre-and post-intervention 
study design was used because it allowed us to measure change in the outcome before and 
after the intervention. This design allowed us to use the pre-intervention period to identify 
factors that affected the PN process and to design the QI intervention. Furthermore, we did 
not have a control group for comparison. We implemented the intervention and then 
measured the outcome in the post-intervention period. In summary, this study was 
conducted in three main phases which were; pre-intervention, intervention and post-
intervention. The pre-intervention phases lasted four weeks, the intervention phase lasted 
eight weeks and the post-intervention phase was completed in one week based on the 
required sample size (Box 2.1). 
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2.2 STUDY SETTING 
 
The study was conducted at BSU of the Bwaila District Hospital, a facility under the 
Ministry of Health (MoH) in Lilongwe, the capital city for Malawi. The health system in 
Malawi is divided into primary, secondary and tertiary care levels. Bwaila district hospital 
was the only secondary level facility in Lilongwe and the only facility offering specialized 
STI services through BSU. Many other public primary care and private facilities also 
offered STI services which were non-specialized and referred complicated STI cases to BSU. 
BSU is situated in a busy central town area of the Lilongwe district. The unit offers STI 
care services to the public residing within or passing through Lilongwe and attends to 
about 60 to 80 patients per day.  BSU operated on week days from 7:30 am to 4:30 pm. 
 
BSU collaborated with the University of North Carolina project (UNC project) and the 
Lighthouse Trust to provide general care to STI patients and was used for research activities. 
The clinic was mainly run by two to three MoH nurses, three HIV Testing Services (HTS) 
counselors from the Lighthouse Trust, one receptionist and one clinic aide who were 
responsible for providing general STI care services. In addition, there were four nurses, 
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one medical doctor and two data assistants from UNC project and five HTS counsellors   from 
lighthouse clinic who were mainly involved in research activities but also helped with general 
care occasionally. 
 
 
2.3 STUDY POPULATION 
 
To measure the baseline proportion of sexual partners who presented to BSU (objective 
one), the study population comprised individuals, 13 years of age and above, and their 
sexual partners who sought STI care at BSU during the pre-intervention period. 
In order to identify health system-related factors that influenced passive PN at BSU and 
identify areas for change (objective two), we included all health care providers working at 
BSU who consented to the key-informant interviews. 
Finally, we included individuals and their sexual partners who sought STI care at BSU in 
the post-intervention period to measure the proportion of sexual partners who attended the 
clinic (objective 3). 
Patients below 13 years and neonates who had a diagnosis of neonatal conjunctivitis were 
excluded because these age groups are believed to not engage in consensual sexual 
intercourse and neonatal conjunctivitis is not transmitted sexually to neonates. 
 
 
2.4 SAMPLING PROCEDURES 
 
We collected records of all patients who attended BSU prior to implementing our project to 
estimate the baseline proportion of sexual partners. In order to identify factors that 
influenced PN, all health care workers who were willing to provide informed consent were 
interviewed and we randomly conducted clinic observations. Clinic observations were 
conducted randomly in order to collect data that were representative of the partner 
notification process at BSU. Lastly, records of all patients who attended the clinic were 
collected based on the sample size to estimate the post-intervention proportion of sexual 
partners. 
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2.5 SAMPLE SIZE 
 
For the post-intervention phase, the initial calculated sample size was 182 patient records 
with a 10% adjustment. We assumed that clinic attended to about 40 patients a day and that 
one index case would refer one partner based on previous data. We used a baseline partner 
referral proportion of 24% based on literature.  The sample size of 182   was calculated to 
have 80% power to detect, at α=0.05 (two-sided test), a difference of 10% in the proportion 
of partner referrals between the pre- and post-intervention phases. However, during 
implementation of our study, BSU attended to roughly 70 patients per day. Data from 
records were collected on a weekly basis. We collected records for 267 patients for a period 
of one week post-intervention. Due to this, we recalculated the power of the study to detect 
a 10% difference at α=0.05 (two-sided test) and found 95% power. 
 
2.6 THE PROCESS AND MEASURES 
(OUTCOME, PROCESS AND BALANCING 
MEASURES) 
In public health, QI is used to maximize the effectiveness of a service [42]. The service 
to be improved is called the “Process”. QI involves ongoing effort to attain measurable 
improvements in effectiveness, efficiency, accountability, performance, outcomes and 
quality of services in order to improve the health of a community [42]. In order to attain 
these measurable improvements, outcome measures, process measures and balancing 
measures are collected. 
 
Outcome measures: are the ultimate goal that the improvement project is aimed to achieve 
[42]. 
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Process measures: are steps within the process that contribute towards achieving the 
outcome. Process measures describe the outcome in detail, the exposure to the intervention 
and the experience of those exposed to the intervention [43]. 
 
Balancing measures: are measures that track any unintended consequences of the 
improvement project. Improving one or several aspects of a service or system may   result 
in impacting other aspects of the same system or interrelated systems [42]. 
 
2.6.1 The Process 
 
The process we aimed to improve is enhanced passive PN. As standard of care, BSU used 
enhanced passive PN. The PN process started with a group health talk which was 
conducted by a trained receptionist or HTS counselor with the help of a nurse using a job 
aide (Appendix III). The clinic conducted up to three group health talks in a day. The 
health talks included topics on; services provided at the clinic, general knowledge on STIs 
and HIV, partner notification and research activities being conducted at the clinic. After 
each health talk, the receptionist checked through the patients’ health passport books 
to look for evidence of HIV testing. Patients with evidence of a positive HIV test or a 
recent (within 3 months) negative HIV test were directed to receive treatment while those 
without evidence of an HIV test or with an old (>3 months) negative result were directed 
to the HTS rooms for HIV testing. HIV testing was administered by trained HTS 
counselors through Provider-Initiated HIV Testing and Counseling (PITC), a “opt-out” 
policy, as stipulated by the Malawi Ministry of Health STI management guidelines [13]. 
From the HTS rooms patients were attended to by specialized STI nurses who provided 
medical care. In the treatment rooms, patients were asked about their sexual partners and 
discussed any issues concerning informing their partners with the provider and were given 
PN slips to present to their sexual partners. Upon return to the clinic, sexual partners 
presented a PN slip to the receptionist who logged them into the clinic registers as partners. 
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Figure 1: Schema of the clinic flow and partner notification process at BSU 
 
 
2.6.2 Outcome Measures 
 
The outcome measure for this study was the proportion of sexual partners who presented 
to the clinic. 
 
Proportion of sexual partners was defined as: the number of individuals who presented to 
the clinic with a PN slip and were logged into the clinic register as partners out of the 
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total number of individuals who attended the clinic within the study period. This outcome 
measure was chosen a priori because it was what this research study aimed to improve 
(Box 2.2). 
 
2.6.3 Process Measures 
 
All process measures were chosen through an expert consultative meeting based on results 
of key-informant interviews, clinic observations and the identified QI interventions. Process 
measures chosen were: 
 
1. Average start time of the clinic: This was defined as the time that the group health 
talk, the first activity at the clinic, started. The indicator was the average start time 
for the clinic. 
2. Average duration of the group health talk: This was defined as the total duration of 
the group health talk – from start to finish. The indicator was the average duration 
of the group health talk 
3. Average duration of clinic visit for sexual partners: This was defined as the total 
time spent by a partner at the clinic from the time the partner was logged into the 
clinic register at arrival and logged out at departure. The indicator was the average 
total duration of a visit. 
 
These process measures were chosen because they represented important steps in the 
process of partner notification at BSU based on expert opinion (Box 2.2). 
 
2.6.4 Balancing Measures 
 
We collected other measures to ensure that our intervention was not disrupting other 
processes within the partner notification process or other interrelated systems. The 
balancing measures collected were: 
 
1. Average duration of clinic visit for index cases. 
 
2. Average wait-time for all patients waiting to receive treatment. 
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2.7 STUDY PROCEDURES AND DATA 
COLLECTION 
2.7.1 Pre-Intervention Phase: Baseline Assessment 
 
Record review 
 
In order to estimate the baseline proportion of sexual partners, we conducted a record 
review to identify individuals who presented to the clinic as sexual partners from June to 
December 2016 (6 months).  We collected data from the BSU registers on age, sex, HIV 
status, STI syndromes, and whether a patient was an index case or a partner. Records from 
28 September to 06 November 2016 were missing due to a missing clinic register. The 
patient records were collected by a data assistant and transferred into a Microsoft Excel 
spreadsheet. 
 
Key-informant Interviews 
 
In order to identify health system-related factors that influenced the passive PN process, 
key-informant interviews were conducted. Key-informants were health care workers at 
BSU. Before conducting each interview, the aim, objectives and importance of the study 
were explained to each participant through the informed consent process.  
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Written consent for audio recording of interviews and willingness to participate in the 
study was obtained from each participant (Appendix IV). 
 
An open-ended topic interview guide (Appendix V) was developed and used as the 
tool for data collection. The interview guide was developed in English by the 
investigator and translated into a local language (Chichewa) by a translator (nurse) at 
UNC project. The guide was then back-translated into English by the nursing 
supervisor at UNC project. All interviews were conducted by the investigator in Chichewa. 
 
The interview guide touched on the following areas related to the PN process and the 
conduct of the clinic: The clinic flow of index patients and their partners; the common 
characteristics among the index patients/partners; the health system-related factors that 
either positively or negatively influenced PN at BSU; and the changes that could be made 
within the facility that would result in an increase in proportion of partners who present to 
the clinic. Demographic information such as age, sex, cadre and marital status of 
respondents were also collected for each respondent. Data were collected as notes and 
audio recordings by the investigator. Audio recordings were obtained to allow the 
investigator enough time to listen and transcribe interviewees’ responses accurately. About 
two to three interviews were conducted per day lasting about 15-30 minutes with typed 
transcripts averaging 6 pages. 
 
The interview process started with one interview which was used to test and validate our 
interview guide ensuring that it prompted and elicited the information it was intended to.  
All necessary modifications to the interview guide were made by the investigator. Fifteen 
(15/20) health care workers participated in the interviews. Five health care workers were 
not readily available at the clinic to participate in the interviews. The health care workers 
interviewed included eight counselors, five nurses, one receptionist and one clinic aide. 
After the first interview, the investigator proceeded to transcribe information. Subsequent 
interviews were conducted and transcribed in real time. 
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Clinic Observations 
 
In order to better understand health system-related factors that influenced PN at BSU, key-
informant interviews were complemented by clinic observations. Clinic observations were 
guided by findings from the interview. Observations were conducted to better understand 
the general conduct of the clinic (clinic systems) and the PN process. Clinic observations 
were conducted by the investigator, data assistant and receptionist depending on the 
process being observed. Observations were conducted randomly on different days of the 
week and different times of the day in order to obtain results that were representative. 
Observations were conducted without the knowledge of the staff or patients to avoid a 
Hawthorne effect. 
 
Processes observed were: 
 
• Start time of the clinic/group health talk 
• Duration of the group health talk 
• Proportion of patient who received at least one PN slip to give to their partner(s) 
• Duration of waiting time for treatment (after HIV testing) 
• Total duration of visit and the clinic flow for index cases at the clinic 
• Total duration of visit and clinic flow for partners at the clinic 
 
All these processes were observed within three consecutive weeks. Ten random 
observations for the start time of the clinic were conducted by a data assistant and         
the investigator. The data assistant also observed 10 health talk for duration. The 
receptionist observed 10 patients for duration of waiting time to receive treatment after 
HIV test, 20 patients for the proportion of patients who received PN slips before departing 
the clinic and 40 patients (20 index cases and 20 partners) for the duration of patient visits. 
 
Data on clinic observations were collected using study-specific data collection forms 
(Appendix VI) and entered onto Microsoft Excel spreadsheets. 
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Expert consultative meeting: Selecting change ideas (interventions) 
 
After the interviews and clinic observations, an expert consultative meeting was 
conducted to debrief the clinic staff and other stakeholders on the findings from the 
interviews and clinic observations.  The meeting was aimed to prioritize and select areas 
of PN that needed to be addressed and the best interventions for these areas. Key 
stakeholders included the clinic management staff from Lilongwe District Hospital, 
research and management staff from UNC project and Lighthouse Trust, and 
representative from the STI department at the MoH. Interventions to improve the passive 
PN process were suggested and selected by voting.  Voting for interventions was based 
on; clinic needs assessment, availability of resources, good fit, available capacity, buy-in 
and ease of change at clinic level. The team set targets for each of the interventions and 
selected process measures. Findings from the expert consultative meeting were collected 
by the investigator as notes.  These notes were shared with the team and endorsed as a 
true reflection of what was discussed and agreed in the meeting. 
 
 
2.7.2 Intervention Phase: Implementation 
 
The QI Intervention 
Our QI intervention consisted of three change ideas (three-pronged) based on expert opinion. 
These were; 
 
1. Early clinic start time 
 
This was the time at which the group health talk, the first activity of the day at the 
clinic, started. The team agreed to start its clinic activities at 08:00 hours every day. 
The rationale for choosing this change idea was that by starting the early, the clinic 
was going to be better organized and able to execute its functions efficiently as lack 
of efficiency may have negatively influenced referral of partners. Also, starting early 
meant that the clinic will be able to see more patients including partners (Box 
2.3). 
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2. Shorten duration of the group health talk 
 
This was the time from start to finish of the health talk. The duration of the group 
health talk was agreed to be not more than 40 minutes. The rationale for choosing 
this intervention was that by shortening the duration of the group health talk, the 
clinic was going to create more time to cater for more patients and also create more 
time for value-added activities like health worker discussions on PN with patients 
individually (Box 2.3). 
3. Expedition of sexual partners or couple clinic flow 
 
This was improving the clinic flow for sexual partners or couples to expedite their 
visit at the clinic. This was done by identifying and isolating partners or couples 
after the group health talk. Partners or couples were identified by presenting a PN 
slip to the receptionist. The receptionist then checked in their health passport books 
for evidence of HIV testing. Those who were eligible for HIV testing were directed to 
a designated HTS counselor. The designated HTS counselor was solely responsible 
for testing partners/couples. This step prevented partners and couples from queuing 
with the rest of the patients for HIV testing thereby expediting their visit. After HIV 
testing and counselling partners were escorted by the counsellor to the treatment 
rooms to receive care/treatment for their STI. Partner who had valid HIV test result 
were escorted by the receptionist directly to receive treatment. The target duration 
for partners at the clinic was one hour. The rationale for choosing this intervention 
was that expediting partners/couples through the clinic would positively reinforce 
the importance of bringing a sexual partner to the clinic (Box 2.3). 
 
 
 
 
23  
2.7.3 Formation of a Quality Improvement Team (QI team) 
 
A quality improvement (QI) team consisting of the investigator, one government nurse-in-
charge, one HTS counsellor and the receptionist was formed. A quality improvement team 
is group of key facility personnel who can act as champions, drivers, and agents of change 
[38]. The success of a QI project depends on how well the QI team members work 
together, and with the rest of the health system [38]. The roles and responsibilities of this 
team were to lead the efforts in improving the process of passive PN at all clinic 
organizational levels. The investigator was the team leader, the nurse-in-charge 
 
 
was the team facilitator and the HTS counsellor and receptionist were team members 
(champions of change).  The QI team met weekly to discuss the progress of the QI 
research and decide on change actions based on findings from each small test of change cycle. 
 
 
2.7.4 Implementation of the QI Interventions 
 
We used the Expert Recommendations for Implementing Change (ERIC) tool to select 
the implementation strategy [44]. The ERIC tool is an expert compilation of 
implementation strategies based on expertise of implementation scientist and clinical 
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practitioners. The tool has 73 implementation strategies. The implementation strategy that 
was chosen was to conduct cyclical small-scale tests of change using the “Model for 
Improvement” (MFI) (Appendix VII). The MFI is one of the approaches derived from old 
traditions of practice  in management [38], the “Plan-Do-Study-Act” (PDSA) cycles. 
PDSA cycles originated from industry and were first defined by Walter Shewhart and 
Edward Deming in the early 1900 [45]. The MFI precedes the use of PDSA cycles and 
emphasizes on identification of gaps by use of data and testing of solutions to improve 
quality of care and operational processes that support the effective delivery of care. It 
strengthens the system capacity by creating processes and practices that are relevant to 
local context [38]. The MFI was chosen because it allows for improvement of processes 
over time through cyclical small tests of change. 
 
The MFI has 3 questions and the PDSA cycles [35]. The three questions are; (1) Aim: 
What are you trying to accomplish? (2) Measures:  How will you know a change is an 
improvement? (3) Changes: What changes can you make that will result in an 
improvement? These questions guided the planning process before implementing each of 
our interventions. We defined the aim for each intervention to be certain of what we were 
trying to accomplish. We set targets and selected process measures and in some cases 
balance measures to ascertain improvement. The QI team met weekly at the end of each 
PDSA cycle and discussed the results. Learning points (change actions) were identified 
and implemented in the subsequent test of change. 
 
The QI team proceeded to plan how each of the intervention was implemented in the 
“plan” phase. The QI interventions were then implemented in the “do” phase. Each of the 
test cycles was lasted one week. We conducted two test cycles for each of the 
interventions and then combined them to conduct two more test cycles making a total of 
eight PDSA cycles. 
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In the “study” and “act” phases, results from each test cycle were studied and 
decisions were made on the change actions for the subsequent cycles. Questions 
were asked regarding what went wrong, what went right, and what needed to be 
changed in the next test cycle. Data from each one of the PDSA test cycles for the 
interventions were collected using data collection forms. The investigator collected 
the data. Data collected were entered into a Microsoft Excel spreadsheet for each test 
cycle. 
 
Intervention one:  Early start of the clinic 
 
Aim: Improve the clinic start time to 08:00 hours  
 
Measure: Average start time of the group health talk  
 
Change:  Early start time of the group health   talk 
 
Plan:  The QI team reminded and encouraged the rest of the clinic team to come early 
and ensure that the clinic starts by 08:00 hours. The receptionist, who was part of the 
QI team, was the champion of this intervention. The team planned that the nurse 
assisting with the group health talk would replace the receptionist in cases where the 
receptionist is not available. Data on start time was to be collected by the data assistant. 
 
Do: The intervention was implemented starting on a Monday morning. The receptionist 
conducted the health talks with the help of a nurse. The data assistant collected data on the 
start time on a daily basis using the data collection form. 
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Study: In this phase, the investigator compiled the data in Microsoft Excel, summarized it 
and data points were plotted using run charts. The QI team met at the end of each test 
cycle and discussed results. 
 
Act: Learning points were identified and change actions for the second cycle were decided 
and agreed upon based on the findings from each test cycle. Findings from the test cycles 
and change actions have been detailed in the results section. The rest of the clinic staff 
were briefed on the change actions during the clinics weekly meetings. 
Table 1:  The three-prong intervention and process and balance measures 
 
Intervention two: Shorten the duration of the group health talk. 
 
Aim: Shorten the duration of the health talks to not more than 40 minutes. 
 
Measure:  Average duration of the group health talks. 
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Change: Concise and precise group health talks. 
 
Plan:  The QI team conducted dry runs of the health talk with the receptionist as the     
point person and ensured that all vital points of the talk were delivered within 30 minutes. 
The remaining 10 minutes was reserved for questions from the audience. Data on duration 
was collected by the data assistant. 
 
Do: The health talks were conducted as agreed and monitored for progress by 
obtaining data on the duration and observations were made to denote any 
circumstances that affected the duration. The data assistant collected data daily using 
the data collection forms. 
 
Study: The investigator compiled the data in Microsoft Excel, summarized it and 
data points were plotted using run charts. The QI team met at the end of each test 
cycle and discussed results. 
 
Act: Learning points were identified and change actions for the second cycle were 
decided and agreed upon based on the findings from each test cycle.  Findings from the 
test cycles and change actions have been detailed in the results section. The rest of the 
clinic staff were briefed on the change actions during the clinics weekly meetings. 
 
Intervention three:  Expedition of partner clinic flow 
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Aim: Reduce the duration of time spent at the clinic by sexual partner to not more than 
one hour. 
 
Measure:  Average duration of time spent by partners at the clinic. 
 
Change:  Fast-track partners by allocating a designated HTS counselor. 
 
Plan: The QI team identified a HTS counselor whose sole responsibility was to test 
partners. The counselor was also assigned the responsibility to escort patients to the 
treatment rooms to receive treatment. A HTS counselor who was located next to the 
treatment rooms was deliberately selected for ease of escorting patients.  It was agreed that 
partners were to be identified through the usual procedure - by presenting a partner 
notification slip to the receptionist who checked for evidence of an HIV test. Partners with 
a valid test were to be escorted directly to the treatment rooms by the receptionist. Data on 
the duration of visit was agreed to be collected by the receptionist. 
 
Do: The receptionist identified and directed partners as described above. A counselor 
conducted the HIV testing and directed tested patients to the treatment rooms as agreed. 
Data on the entry and exit times for 10 patients (5 partners and 5 index cases) per         
day were collected randomly by the receptionist using data collection forms on a daily 
basis. 
 
Study: The investigator compiled the data in Microsoft Excel, summarized it and data on 
average daily duration were plotted using run charts. The QI team met at the end of each 
test cycle and discussed results. 
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Act: Learning points were identified and change actions for the second cycle were 
decided and agreed upon based on the findings from each test cycle.  Findings from the 
test cycles and change actions have been detailed in the results section.  The rest of the 
clinic staff were briefed on the change actions during the clinics weekly meetings. 
 
Combined intervention 
All three interventions were implemented concurrently as a combined intervention and 
tested through another two small test cycles. All learning points from the last individual 
test cycles were incorporated in the combined test cycles. The investigator collected data 
on proportion of sexual partners daily using clinic registers. Data were compiled, 
summarized and plotted on run charts using Microsoft Excel by the investigator. The QI 
team met at the end of each test cycle to discuss findings and to identify learning point   
and change actions. Findings from the test cycles have been detailed in the results   
section. 
 
2.7.6 Post-Intervention Phase:  Post-Intervention Assessment 
 
Finally, we conducted another record review to identify individuals who had 
presented to the clinic as partners after implementation of the QI interventions in 
order to assess the outcome of the study. Patient records from the clinic registers were 
used to identify individuals who presented to the clinic as partners. We collected data 
on age, sex, HIV status, STI syndromes, and whether a patient was an index case or a 
partner. The patient records were collected by a data assistant and transferred into a 
Microsoft Excel spreadsheet. Data were collected for a period of one week based on the 
calculated sample size to detect a 10% difference in proportion of sexual partner 
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referral between the pre- and post-intervention periods. 
 
2.8 DATA ANALYSIS 
 
We used descriptive statistics such as mean, median and proportion to describe the 
demographic characteristics of patients that presented to the clinic prior to the study. 
We estimated the baseline proportion of partner referral at BSU by calculating the 
proportion of partners that presented to the clinic using Stata Version 14.0 as follows; 
 
In order to identify health system-related factors that influenced PN, preliminary data 
analysis of the interviews was done concurrently with data collection to identify salient 
themes and areas that required further exploration in the subsequent interviews. 
Responses from the interview were translated to English and transcribed by the 
investigator.  Transcripts were proofread several times by the investigator and all unclear 
sections were checked and corrected against the audio recordings and notes. Outliers 
were carefully examined and possible explanations were thought out. Transcripts were 
transferred onto ‘NVivo’ version 11 which were used to organize the data and facilitate 
the analysis. We used a thematic analysis approach to conduct the data analysis. The 
interview guide was used to develop a codebook with parent and child nodes. Emergent 
codes were linked to raw data from the transcripts. The interview topics were prioritized 
when developing the codebook but other emergent codes were appropriately 
incorporated into the codebook. The codebook was arranged into the following nodes: 
 
A. Clinic Activities: under clinic activities we had “index patient clinic flow” and 
“sexual partner clinic flow” as the child nodes. These nodes were developed to better 
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understand the processes involved or the flow for these two categories of patients 
while accessing care within the clinic. The aim was to identify inefficient areas of 
the clinic flow that could be improved. 
B. Patient characteristics: under this parent node, we had “index patient characteristics” 
and “sexual partner characteristics” as child nodes. This was aimed to better 
understand the perception of health workers on the nature of patients they catered for   
at the clinic. 
C. Health system related factors: this parent node had “factors” and “suggested 
improvements” as child nodes. Under the “factors” node we had positive and negative 
drivers as the sub-categories. These were aimed to identify factors that the health 
workers thought either positively or negatively influenced the PN process. 
 
Under the “suggested improvements” we had four sub-categories. These were: Systems 
– these were factors that had to do with the entire Malawi health system; Clinic – 
these included factors specific to the BSU systems and structure. These were factors that 
could be changed/improved at a clinic level; Personnel – these were factors to do with 
the conduct of the health workers at the clinic like attitude; and Pivotal Change – under 
this sub-category, we asked health workers to mention one attainable change that could 
have the greatest impact on the proportion of partners seen. Queries and reports were run 
in NVivo and we compared for code frequency, configuration   of code co-occurrences and 
salience to complete the analysis. 
 
We used clinic observations to complement findings from the interviews. We used 
descriptive statistics such as count, mean, range, and proportion to analyze the data using 
Microsoft Excel. 
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During implementation of our interventions, process data were analyzed in real time using 
statistical process control (SPC) which is a branch of statistics that uses times series 
analysis methods with graphical presentation of data to make interpretation of data easy 
and understandable [35]. The SPC was conducted using run charts in Microsoft excel by 
the investigator. For early start time of the clinic, we plotted data of the actual start time 
for each day and calculated an average start time for each cycle. For shortened duration 
health talk, we plotted the actual duration of the health talk for each day and calculated 
the average for each test cycle. Five sexual partners were randomly observed per day for 
their duration of visit and the average duration for each day was calculated and plotted    
on run charts.  The overall average duration for each test cycle was also calculated. 
Finally, for the outcome measure, proportion of sexual partners, data were entered from 
clinic registers onto a Microsoft excel spreadsheet and transferred to Stata SE, Version 
14.0. The proportion of partners was calculated as follows: 
 
 
The percentage change between the pre- and post-intervention proportion of sexual partners 
 was then calculated as follows: 
 
 
The proportion of partners who attended the clinic during the post-intervention period 
was compared to the baseline partner referral proportion for statistical significance using 
a test of comparison of two independent proportions in Stata. 
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2.9 ETHICAL CONSIDERATIONS 
 
This protocol and all study related documents were reviewed and approved by the University 
of Witwatersrand Human Research Ethics Committee (HREC) for both the pre-assessment 
and intervention periods (Appendix VIII and IX) and the National Health Sciences 
Research Ethics committee of Malawi (NHRSC) (Appendix X). Approval was also sought 
from the Lilongwe District Health Officer for use of patient records and to conduct clinic 
observation (Appendix XI). Data were not collected directly from patients so informed 
consent was not sought directly from patients. Informed consent was obtained from clinic 
staff who participated in the interviews. All data collection forms, informed consent forms, 
interview notes and voice recorders were stored in lockable cabinets at the UNC Project 
during the study period.  Data was stored in a password-protected database.  There was no 
identifiable information on all study material. 
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Chapter 3 
 
 
3.0 RESULTS 
 
This chapter presents the study findings. The findings have been outlined in three sections; 
the baseline assessment, the improvement process (the intervention) and the post-
intervention assessment. The proportion of sexual partner referral and demographic 
characteristics of patients who attended BSU prior to this study have been presented under 
baseline assessment. Results from the key-informant interview and clinic observations have 
also been included within this segment. Some quotes have been included in the results and 
to maintain confidentiality, only the identification number and age of the responded have 
been used against each quote. Under the improvement process, findings from the small 
tests of change and the change actions for subsequent tests of change for each of the 
interventions implemented have been detailed. Finally, the proportion of sexual partners 
and demographic characteristics of patients who attended BSU after the intervention have 
been presented under the post-intervention phase. Results of the impact of our intervention 
to the proportion of sexual partners who presented to the clinic have been included in this 
section. 
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3.1 BASELINE ASSESSMENT 
 
3.1.1 Demographic Characteristics. 
We collected a total of 1948 records. Twenty-six (26) records were excluded for individuals 
who were below 13 years of age and 25 records were excluded for individuals with a 
diagnosis of neonatal conjunctivitis leaving 1897 records available for analysis (Figure 2). 
 
 
 
 
Figure 2:  Schema showing distribution of patients at BSU in the pre-intervention period 
 
 
The median age was 28 years (IQR: 25, 35). Sexual partners were slightly older than 
index patients (30 years versus 27 years, P<0.001). There were more females (1132, 
59.7%) than males (763, 40.3%) (Table 1). The baseline sexual partner referral rate was 
15.6% and the overall HIV prevalence rate was 10.2% with the majority of HIV positives 
being index patients. There were 30 (1.6%) patients with unknown HIV status.  Overall, 
the most common STI syndrome was urethral discharge (26.9%) followed by high risk 
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vaginal discharge (25.6%). Among index females, high risk abnormal vaginal discharge 
(45.5%) and lower abdominal pain (34.7%) were the most common syndromes while 
urethral discharge (65.5%) and genitoulcer disease (18.9%) were the most common 
syndromes among index males.  There were 147 (7.7%) with more than one STI 
syndrome. 
 
Table 2: Demographic characteristics of patients attending Bwaila STI Unit from June 
2016 to December 2016 
 
 
 
 
 
3.1.2 Key-informant Interviews 
 
 
 
37  
Demographic characteristics of Key-informants. 
 
Out of 20 health care workers, 15 were interviewed.  Five were not readily available to   
be interviewed. The median age of respondents was 32 years (IQR: 28, 38). The age of 
respondents ranged from 30 years to 54 years.  Majority (11/15) of the respondents were 
female and married (14/15). Among those interviewed, there were eight HTS counsellors, 
five nurses, one receptionist and one clinic aide. 
 
Clinic Activities: Index patient and sexual partner clinic flow 
 
 
All the health care workers (15/15) reported that there was no difference in the clinic 
flow between index cases and sexual partners. They reported that index cases and 
sexual partners followed the same clinic flow and spent the same duration of time at the 
clinic without any preferential treatment as illustrated below: 
 
“Actually, index patients and sexual partners are treated the same way here. They all 
go through the same steps within the clinic and they spend the almost same amount of 
time at the clinic.” (ID 12, 32 years). 
 
Patient Characteristics:  Index cases and sexual partners 
 
 
Majority (12/15) of the health care workers reported that most of their patients were 
business people from the busy town area around the clinic. They reported that this was 
true for both index cases and sexual partners. They also reported that some of the 
patients were not residents of Lilongwe which made them difficult to be traced. 
 
“Majority of our clients are business people. It is mostly people from the market, bus 
depot and shops around town – they are vendors, shop keepers, minibus drivers 
including sex workers. These people do not want to stay on long queues and spend 
hours here. Also a good number of our clients actually don’t stay in Lilongwe. They 
come from surrounding districts to the city to conduct business for a short while and 
return to their homes making them untraceable” (ID 13, 36 years). 
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Health system-related factors: Positive and negative influences and pivotal change idea 
 
 
Few (5/15) of the health care workers reported health facility-related factors that had 
positive influence on PN. Among the few who responded, the availability of a television, 
chairs and a water dispenser in the reception area were the most common factors 
mentioned. 
 
“I think that the television, the comfortable chairs and water dispenser in the reception 
area help to entertain patients and make them feel comfortable as they wait to be 
assisted.   This could be a factor that encourages patients and their partners to come or 
refer partners to the clinic” (ID 07, 35 years). 
 
The following were the most common health facility-related factors that health care 
workers thought had a negative impact on PN: 
 
Late start time of clinic activities: Majority (10/15) of the health care workers reported 
that the clinic usually started its activities late.  Due to this, there was poor organization 
as some patients were sent back home and asked to return the following day due to 
large volume of patients. They felt that the lack of organization and sending back of 
patients discouraged patients from coming to seek care at the clinic therefore negatively 
influenced PN. 
 
“We see too many patients here, especially after the closure of 7C at KCH (Kamuzu 
Central Hospital STI clinic). We start the clinic late and usually have few nurses working 
everyday plus we also have very few clinic rooms for attending to patients. Due to this 
and the large volumes of patients, we send some patients back home and ask them to come 
the following morning” (ID 02, 28 years). 
 
Lack of incentives for partners and couples: Most (12/15) of the key-informants felt that 
the fact the sexual partners and couples were not incentivised negatively impacted on 
PN at the clinic as illustrated below: 
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“Our clinic does not reward partners or patients who come with their partners to the 
clinic. Unlike other clinics like the antenatal clinic, women who come with their partners 
are given preferential treatment and in some cases they are given perks like a maternity 
start-up pack with a variety of items. I think we need to reward sexual partners and 
couples in a certain way here.”  (ID 03, 32   years). 
 
Lack of space and staff at the clinic: Almost all the key-informants (14/15) alluded to 
lack of space and staff for efficient conduct of the clinic. They expressed concern that 
the clinic attended to a lot of patients and that the space and staffing levels available 
were not adequate to cater for the large patient volumes. They felt that these factors 
demoralised patients and sexual partners from seeking care at the clinic. 
 
“To be honest, I feel our clinic is too small compared to the number of patients we see. 
To add to that, we also have few staff working here at Bwaila. And, even if we were to 
get more staff, we wouldn’t have enough space to accommodate them. Even extending 
the clinic wouldn’t work because there is no space at all” (ID 12, 32 years). 
 
 
Poor staff attitude: Some key-informants reported that some of the health care workers 
had poor attitude towards patients. They reported that in some cases patients are 
shouted at and judged for having an STI. They felt that such poor attitude discouraged 
patients    or partners from coming to the clinic as expressed below: 
 
“There are some staff, I will not mention their positions, who shout at patients like children 
– especially those who come with recurrent STIs. I do not know if it is due to the large 
patient volumes or their religious beliefs or whether it’s because they naturally have bad 
attitudes, but the way they speak to patients sometimes is very inappropriate. There have 
been cases where some patients, especially females, have come out of some rooms crying. 
Do you think that such a patient would come with their partner or refer their partner?” 
(ID 06, 48 years). 
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Pivotal change: When asked about what single change idea that health care workers 
thought would have the greatest impact in increasing the number of sexual partners 
accessing care at the clinic, majority (11/15) felt that incentivising partners and 
couples by expediting them through the clinic would be the best approach. Others 
reported increasing the staffing levels and space at the clinic. 
 
 
 
3.1.3 Clinic Observations. 
 
We observed a total of six clinic flow and partner notification processes. Out of the 10 
observations we conducted on clinic start time, the average start time was 09:02 hours.  
We observed 10 health talks for the duration of health talks and found an average of 56 
minutes.  All patients (20/20) who were observed for PN slips had at least one PN slip 
given to them before exiting the clinic. The average duration of waiting time for 
treatment after testing was 22 minutes. Total duration of clinic stay for index cases was 
1 hr 41 minutes and 1 hour 36 minutes for partners (Table 3) 
Table 3: Results for the baseline clinic observations 
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3.2 THE IMPROVEMENT PROCESS (THE 
INTERVENTION) 
A total of eight small tests of change (PDSA cycles) were conducted. We conducted two 
test cycles for each of the three interventions and then combined all the interventions into 
one package and conducted another two test cycles. Below are the results for each of the 
test cycles. 
 
3.2.1 Intervention One: Clinic Start Time 
 
PDSA cycle one 
 
 
The average clinic start time at the end of PDSA cycle one was 08:46 hours. Notably, the 
clinic start time was closer to the 08:00 hours target at the beginning of the week (Monday 
and Tuesday) and was far from the target time towards the end of the week (Figure 3). 
 
 
 
 
 
 
Figure 3:  PDSA cycle 1 for clinic start time 
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After the QI team met, the lessons learnt were that the receptionist was ready to start the 
health talk on time but patients were coming late. Also, there were more patient numbers 
at the beginning of the week and less towards the end of the week which made it more 
difficult for the health talk to start on time towards the end of the week (Thursday and 
Friday). 
 
Change Action: The QI team agreed that going into the second test cycle, the receptionist 
was going to announce during each health talk that the start time of the clinic had 
changed to 08:00 hours to encourage patients to come early. 
 
PDSA Cycle Two 
 
 
After incorporating the change action from PDSA cycle one, the clinic start time changed 
to 08:17 hours but still fell short of the target time.  A similar pattern in start time by day 
of the week was seen in the second test cycle (Figure 4). 
 
 
 
 
 
 
Figure 4:  PDSA cycle 2 for clinic start time 
 
The lessons learnt from the second test cycle were that patients had started to come early 
but this still needed reinforcement. The QI team agreed to continue encouraging patients 
 
 
43  
to come early. 
 
 
 
3.2.2 Intervention Two: Shortened Duration of the Group 
Health Talk 
PDSA cycle one 
 
 
With the first PDSA cycle, the average duration of the health talk was 49 minutes. This 
was slightly above the target of 40 minutes (Figure 5). 
 
 
 
 
Figure 5:  PDSA cycle 1 for duration of health talk 
 
During implementation, it was observed that the first day (Monday) and fourth day 
(Thursday) the duration of the health talk was much longer because there were many 
questions from the audience. The QI team agreed that the change action for the second 
cycle was that the receptionist, with the help of the nurse, were going to control the 
audience to ensure that the talk was completed within the targeted duration. It was 
also agreed that the audience would be told that if they had any further questions, they 
could ask the nurses in the treatment rooms where they could spend more time to 
discuss with patients individually. 
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PDSA cycle two 
 
In the second PDSA cycle, the target time was met. The average duration of the 
health talk was 38 minutes, shortening the duration by 18 minutes (Figure 6). The 
health talks were delivered without missing any important points. As a balancing 
measure, we monitored the waiting time for patients to receive treatment and found 
that the average waiting time increased from 22 minutes to 27 minutes. We learned that 
clinical care nurses were coming late. As a result, patients were waiting longer to 
receive treatment since the clinic was starting early. Another change action for the next 
PDSA cycle (combined) was that the nurse-in-charge who was in the QI team was going 
to motivate the rest of the nurses to come early. 
 
 
 
 
 
Figure 6:  PDSA cycle 2 for duration of health talk 
 
 
3.2.3 Intervention Three: Expedition of Sexual Partner 
Clinic Flow (Visits) 
PDSA cycle one 
 
We randomly observed five partners per day for each cycle making a total of 25 partners 
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per week for their duration of visit. For both test cycles, we were able to meet our target of 
less than one hour for the duration of partner visit. The weekly average after the first test 
cycle was 54 minutes. The lesson learned from the first test cycle was that it was 
relatively easier to expedite patients on days when there were fewer patient numbers like 
day three (Wednesday) (Figure 7). The change action was that the research nurses were 
going to help with providing clinical care on busy days whenever they would be free. 
 
 
 
 
Figure 7:  PDSA cycle 1 for expedited partner visit 
 
PDSA Cycle Two 
 
In the second cycle, the average duration of partner visit was 51 minutes (Figure 8).  As   
a balancing measure, we randomly observed 25 index cases for their visit duration for 
each cycle. We found that expediting the partner flow improved the index patient visit 
duration from 1 hour 41 minutes to 1 hour 13 minutes. There were no key lessons learned 
from this cycle. The QI team agreed to continue reinforcing expedited partner visits going 
into the combined tests cycles and commended the entire clinic team for their   effort. 
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Figure 8:  PDSA cycle 2 for expedited partner visit 
 
 
3.2.4 Combined Intervention 
 
PDSA Cycle one 
 
For the combined intervention, all the three interventions were implemented together and 
we monitored the daily proportion of sexual partners who presented to BSU. We randomly 
5 observed partners per day to estimate an average daily proportion of sexual partners   
that presented to the clinic. The average proportion of sexual partners was 19.9% for cycle 
one and 20.2% for cycle two (Figures 9 and 10). There were no patterns or trends 
observed. The proportion of sexual partners who presented to the clinic generally ranged 
from around 19% to 22%. At the end of the first cycle, there were no new learning points 
so the QI team continued reinforcing all the action points from the individual PDSA cycles. 
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Figure 9: PDSA cycle 1 for combined intervention 
 
PDSA Cycle Two 
 
 
 
 
 
Figure 10: PDSA cycle 2 for combined intervention 
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3.3 POST-INTERVENTION ASSESSMENT 
 
Table 4: Demographic characteristics of patients at Bwaila STI Unit in the post-intervention 
period (May 2017). 
 
 
We collected data from 278 patients in the post-intervention period and excluded data for 
11 individuals who had a diagnosis of neonatal conjunctivitis and were also below 13 years 
leaving 267 patient records available for analysis.  The median age was 29 years (IQR; 24, 
35) and 56% were female and HIV prevalence was 3.4%. There were no differences in 
age, sex, and HIV status by index/partner status. Overall, similar to the pre-intervention 
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period, the most common diagnosis was urethral discharge (24.3%) followed by high risk 
abnormal vaginal discharge (24.0%) (Table 4). Also, the distribution of STI syndromes by 
sex were similar between the two periods. The most common diagnoses among index 
males were urethral discharge (57.0%) and genitoulcer disease (34.4%). The most 
common diagnoses among index females were high risk abnormal vaginal discharge (41.8%) 
and lower abdominal pain (35.0%). The pre- and post-intervention populations had similar 
demographic characteristics except for the HIV prevalence which was lower in the post-
intervention population. 
 
 
 
 
Figure 11:  Trend in proportion of sexual partners during the study period 
 
After implementing our intervention, the proportion of sexual partners who presented to 
BSU increased from 15.6% to 21.4% representing a 37% increase. This difference was 
statistically significant when compared to the baseline proportion (P=0.040). Figure 11 
shows the trend in proportion of sexual partners who presented to BSU through the study 
period. The figure shows an upward trend with more than five consecutive data points 
showing an increasing trend which is indicative of a non-random signal of improvement in 
the proportion of sexual partners. 
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Chapter 4 
 
 
4.0 DISCUSSION 
 
 
The aim of this research project was to identify health system-related factors that 
influenced passive partner notification at BSU, use these factors to tailor-design and     
test improvement interventions in order to increase the proportion of sexual partner 
referral by 10 % from baseline using the MFI. Our intervention significantly increased the 
proportion of sexual partner referral by 37%. In this chapter, we discuss our findings in 
relation to available literature and highlight the strengths and limitations of the study. 
Finally, we conclude our findings and suggest recommendations from the study. 
 
In this study, we demonstrated that it is possible to improve the proportion of sexual 
partner referral for the passive partner notification method through use of a quality 
improvement method, the MFI, at a dynamic clinic setting in a RLS. We used local data in 
form of key-informant interviews and clinic observations to identify drivers of poor sexual 
partner referral for passive PN and used local experts’ opinion to design interventions. 
Despite not meeting the target for one intervention (clinic start time) out of the three in   
our package (expediting partners and duration of health talk), we managed to improve the 
passive PN process at BSU through use of small cyclical and incremental tests of change. 
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4.1 PARTNER NOTIFICATION 
 
PN for STIs and HIV is acceptable, feasible and cost-effective in RLS [9,12,14,46]. 
Despite the high burden of STIs and HIV in these settings and the growing evidence of   
the effectiveness of PN in STI and HIV management, its use has developed slowly as 
some countries do not have policies on PN [24]. In a systematic review on PN in 
developing countries, many studies reported the success of PN in the notification, referral 
and treatment of sexual partners for both HIV and STIs. In the same review, most patients 
diagnosed with STIs preferred to inform their partners on their own making passive PN  
the most preferred method in these settings [12]. 
 
However, there is evidence that provider-initiated PN has a role in RLS. A large-scale 
implementation study in Cameroon showed that patients preferred provider-initiated PN 
over passive PN suggesting the need for some clinical-level support in the PN process 
[15,24]. In Malawi, Brown et al reported that provider-initiated PN was particularly  
useful in identifying male partners, casual partners, short-term relationship partners, 
partners with non-ulcerative STIs and more educated partners [9]. Despite such evidence, 
passive PN remains the widely used and recommended method for RLS highlighting the   
need for strengthening its effectiveness through use of implementation science methods. 
 
 
 
 
4.2 BENEFITS OF PARTNER NOTIFICATION 
 
Benefits of PN for both STI and HIV care have been detailed under literature review        
in chapter one of this report.  Additionally, recent evidence suggests a potential role of   
PN to facilitate the recent WHO’s ‘test and treat’ and treatment as prevention (TasP)     
HIV policies [24]. Both of these policies originate from the undisputed evidence that ART 
substantially reduces the risk of transmission as was demonstrated by the HIV prevention 
trials networks (HPTN) 052 study [47]. The ‘test and treat’ policy states that all people 
diagnosed with HIV infection should start ART as soon as possible [48]. The TasP policy 
52  
recommends use of ART to treat persons infected with HIV in order to reduce their viral 
load which in turn reduces their risk of transmission [48]. Since the inception of these 
policies in 2015, they have been adopted by many countries and have shown benefits in 
reducing HIV incidence and mortality [48]. 
 
PN identifies more people with HIV infection who can benefit from the ‘test and treat’ 
policy upon starting treatment and then help prevent further transmission of HIV to their 
uninfected partners if adherent to treatment (TasP). This crucial role corresponds with    
the UNAIDS 90-90-90 targets [18]. The aim for these targets are to have; 90% of people 
living with HIV know their status, 90% of people who know their HIV-positive status on 
treatment and 90% of people on treatment have viral suppression by 2020 [18]. Improving 
the yield of sexual partners from passive PN holds a great promise in contributing towards 
achieving the ‘first 90’ target.  
 
4.3 BASELINE PROPORTION OF SEXUAL 
PARTNER REFERRAL 
 
In this study, the baseline proportion of partner referral achieved through passive PN was 
very low. Compared to a previous study in at Kamuzu central hospital where partner 
notification achieved 24% partner referral in 2011 [9], our baseline proportion of partner 
referral was lower at 15.6%. Since around 1997, the proportion of sexual partners presenting 
for STI and HIV care has been less than one-third in Malawi [46]. In comparison with 
other developing countries, the low proportions in Malawi are comparable to proportions 
reported in a recent systematic review of about 20% to 34% [12]. The low proportion of 
partner referral at BSU is an indication that our QI intervention was vital and timely. 
Broadly, the low proportions within the region highlight the need for more QI 
interventions to increase the yield of sexual partners. 
 
 
4.4 HEALTH SYSTEM-RELATED FACTORS 
INFLUENCING PN 
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Generally, sexual partners for index STI and HIV patients can be difficult to find 
because they may be asymptomatic hence they are not the ones seeking medical care for 
a primary health condition [46]. This background coupled with the many health system 
factors such as general lack of resources, poor diagnostics, poor management 
infrastructure, work overload, lack of trained staff and lack of policies and ethical 
guidelines that affect the efficiency of service make PN a more challenging task 
[12,34,35]. 
 
Similar to other developing countries [12], health system-related factors that influenced 
passive PN in our study were inadequate space and staff, poor staff attitude, late start     
time of the clinic and lack of incentives for partners or couples who presented to the 
clinic. Inadequate staffing and space was the most common health system factor reported 
by health workers at BSU. Health workers felt that the inadequate space and staff, coupled 
with late start of clinic activities, compromised the clinic from running efficiently due 
tocongestion of patients and overload of work. These results were substantiated by 
findings from the clinic observations where the average clinic start time was 9:02 am and 
the average length of visit for both index patients and partners was above 1 hour. These 
factors were suggestive of a lack of key resources at BSU. 
 
Lack of resources is a common factor affecting PN in developing countries as reported    
in a systematic review [12]. Lack of resources has been a longstanding problem that 
cannot be easily addressed in many health system settings. However, our intervention 
demonstrated that redirecting and reordering the few available resources is an effective 
way of improving the efficiency of health systems and health outcomes. A similar 
approach was used by researchers in Canada where they redirected the flow of non-
urgent patients in the emergency room and appointed specific nurses from the existing 
team to attend to these patients [49]. 
 
Poor staff attitude among health workers at BSU was also reported to be demotivating 
for PN to index patients and their partners in our study. Osterlund et al reported that in 
order to achieve efficient PN, high motivation, training on open attitudes and 
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motivational interviewing techniques are needed [41]. This suggests the need for 
periodic training of staff on PN to keep them motivated, improve their counseling skills 
and help them improve their attitude towards STI/HIV patients. 
 
Lack of incentives for partners or couples who presented to BSU was another important 
finding in our study. Majority of the key-informants and other experts suggested use of 
incentives as the best way to improve PN outcomes quickly at BSU. Use of incentives in 
health care has been shown to improve outcomes. Use of unconditional and conditional 
monetary or non-monetary incentives have been shown to increase HIV testing [50], 
increase retention in HIV care [51], increase condom use and safe sex behavior, and reduce 
unwanted pregnancies and HIV acquisition [52] among many other indicators. In Malawi, 
prioritizing care for pregnant women who came with their spouses coupled with other 
incentives helped to improve identification of new HIV infections and recruitment of male 
partners [53]. 
 
 
By using this approach, we managed to reduce the duration of clinic stay for sexual 
partners by 45 minutes and also indirectly reduced the duration of clinic stay for 
index patients by 28 minutes as a balancing measure. Use of incentives in STI and 
HIV PN should be considered by ministries of health in order to improve the yield   
of sexual partners through passive PN. Finally, as effort is put towards addressing 
health system factors, attention should not be lost on patient-related factors like 
stigma and discrimination that may escalate as a result of improving the effectiveness of 
passive PN. 
 
 
 
4.5 THE USE OF THE EXPERT OPINION 
(CONSULTATIVE MEETING) AND QI TEAM 
The use of local data and expertise in developing QI interventions are instrumental for 
successful implementation. These are useful for tailor-designing interventions that are 
acceptable and feasible for a particular setting as demonstrated by several studies 
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[38,49,54]. For instance, Twum-Danso et al worked with nurses and physicians as QI team 
members, district and regional management team members as change agents, local project 
facilitators and the health service officials as leaders in Ghana to generate and test local 
change ideas which contributed towards the success of the “Fives Alive” project [54]. 
Similarly, in our study, we used data collected locally through clinic observations and 
interviews with key-informants, the clinic staff. We then proceeded to hold a consultative 
meeting with clinic staff, research staff and the Malawi MoH officials as experts to develop 
interventions. We believe this was a key step towards the success of our intervention as it 
led to the development of a locally-fit intervention and brought a sense of ownership of 
the intervention to the frontline workers at BSU. 
 
In addition, as aforementioned in the methods, the success of a QI project depends also on    
how well the QI team members work together, and with the rest of the health system 
[ 3 8 ] . The QI team champions the QI project. A QI team brings together knowledge, 
experiences, skills and perspectives of a range of people at different levels within a system 
which is   vital for identifying areas for improvement and developing improvement 
interventions that are acceptable and feasible [38].  Benefits of using QI teams have been 
demonstrated in several studies. In Sweden, a specially trained QI team consisting of five 
nurses that conducted PN improved Chlamydia case detection by 12% [41]. Chartier et al 
used a QI team of frontline workers at an emergency department in a Canadian hospital to 
reduce     the length of stay and wait time for physician assessment for non-urgent patients 
[49]. Similarly, we believe our QI team was instrumental to the success of our intervention 
as     it owned and championed the intervention. Also, our QI team had a representation of 
individuals from different levels within the BSU health system ranging from leadership 
(nurse-in-charge) to frontline workers (nurses and counselors) to stewards (clinic aide) 
which was vital for the implementation of our intervention. 
 
 
 
4.6 OUR INTERVENTION: CHOICE, 
IMPLEMENTATION (PDSA) AND RESULTS 
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The choice of the three interventions tested in our study was arrived at based on expert 
opinion through a unanimous vote. The criteria for voting was based on clinic needs 
assessment, availability of resources, good fit, available capacity, buy-in and ease of 
change at clinic level. This approach is similar to other approaches like the Delphi 
technique which is an eliminative voting process that allows experts choose and agree 
on the best interventions unanimously [55]. 
 
The first intervention we tested was early start time of clinic activities with a target   
of 08:00 hours. After the first test cycle we learnt that it was challenging to start the 
clinic early because patients were coming late. All patients at BSU went through the 
outpatient department in the morning which opened at 07:30 hours where they were 
attended to first and directed to the appropriate clinic/ward based on their presenting 
symptoms. Bwaila hospital being the only government secondary care hospital which 
offers free service and in a busy town area, it receives high volumes of patients 
therefore it takes long for patients to arrive at the respective clinics. This was the reason 
why the team chose 08:00 hours as the target start time. The QI team also learnt that 
sometimes patients got lost because the clinic did not have a sign post however, there 
were reservations from some members of the team to put up a sign post identifying the 
clinic as a STI clinic to avoid stigma and discrimination which would also deter patients 
and partners from visiting the clinic. A suggestion to put up a sign post with an 
alternative name of the clinic as it is famously referred to as “Room 8” was made 
however we were not able to implement this because it was outside the scope and budget 
of the study. 
 
The second intervention we tested was shortening of the group health talk to less than 40 
minutes. After observing the health talks pre-intervention, we found that the health talks 
were inconsistent and were either taking too long or there were too short and too brief.   
The health talks were used as the starting point for the PN process as patients were told 
about the rationale and advantages of PN and were allowed a chance to ask questions as 
a group. The start time and duration of health talks were mainly affected by the time that 
patients came to the clinic, the availability of a receptionist or their replacement, the time 
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the receptionist came to the clinic and started the talk and the time that the rest of the    
staff, especially clinical care nurses, came to the clinic. The experts suggested that these 
talks needed to be more consistent and concise so a retraining of the receptionist and   
nurses through practice of the sessions as dry-runs were done. 
 
On the other hand, the QI team learnt that by shortening the duration of the health talks, 
the duration of wait time for treatment increased by 5 minutes because the government 
nurses who provided clinical care were coming late to the clinic. We believe this was a 
result of the fact that patients were coming late to the clinic so the nurses were not 
motivated to come early or vice versa. In response, we encouraged both the nurses and 
the patients to come early to the clinic to improve its efficiency.  By shortening the 
duration of the health talk and starting the clinic early the experts hypothesized that 
this would eliminate unnecessary wastage of time and create more time for value-added 
activities like a concise health talk, clinical care and individual counseling on PN in the 
treatment rooms. 
 
Eliminating unnecessary wastage of time in QI research is called the “Lean Methodology”. 
This was first described by a Japanese motor vehicle engineer in the early 1950s and its use 
has grown in QI research over time [35]. This methodology is used to identify and remove 
process inefficiencies by identifying non-value-added activities or “waste” to maximize use 
of resources on value-added activities [35]. At BSU, we eliminated wastage of time by 
improving the consistency of health talks and the start time of the clinic, though the target 
was not met, in order to create more time for one-to-one counseling on PN in the treatment 
rooms. Adequate counseling for PN is an important value-added activity for successful PN. 
In a trial in Zimbabwe, index patients in the counseling arm were more likely to notify 
their partners compared to patients who did not receive counseling [12]. Similarly in 
Zambia, more patients in the counseling arm were treated compared to those in the control 
arm [12]. 
 
The last intervention we tested was expedition of the sexual partner clinic flow. This 
originated from the finding that there was no incentive for partners or couples who 
58  
presented to the clinic. Also, the duration of clinic visits was similar for both index 
patients and partners. Considering that BSU patients were largely business people, our 
experts felt expediting partner visit was the most appropriate non-monetary incentive 
that would be feasible, acceptable, sustainable and adoptable by the ministry of health. 
Expedition of the clinic flow was achieved by allocating a designated HIV testing counselor 
which reduced the duration of visit for partners by 45 minutes. A similar approach was 
used by Chartier et al to expedite the clinic flow by assigning a special group of nurses to 
attend to non-urgent cases which led to a reduction in the wait time for patients to be 
seen by a physician and the total length of stay at an emergency department [49]. 
 
Regardless of the fact that we were not able to meet our target for one the process 
measures, we managed to increase the proportion of sexual partner referral by 37% from 
baseline. This demonstrates the potential of using QI methods to improve efficiency and 
effectiveness of passive PN. In addition, there was an upward trend in data points on the 
run chart which was indicative of a non-random signal of improvement in the proportion 
of sexual partners attributable to the intervention. 
 
 
 
4.7 STRENGTHS AND LIMITATIONS 
 
To our knowledge, this is the first research to attempt improving the PN process and its 
yield of sexual partners through use of a quality improvement method. The results will 
help inform researchers and policy makers on the role of quality improvement research in 
PN. Further, we believe our results are generalizable to other hospital settings apart from 
STI clinics since the QI approach used in our study can be adopted or adapted in any other 
clinical setting. Another strength of our study is in the sample size and power. We had a 
large sample size which achieved 95% power to detect a difference in the pre-post 
evaluation. Despite not directly measuring the acceptability of intervention, another 
strength in our study was in the use of local data and expert opinion as this led to 
development of an intervention that the health workers, as key implementers, played a 
major role in designing. This brought a sense of ownership of the intervention and was 
important for sustainability as our intervention was adopted as SOC at BSU. Also, the use 
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of a diverse QI team was another strength of our study as it involved all cadres of staff at 
BSU which made all levels of staff be involved in the intervention and feel responsible for 
the success of the intervention. 
 
Even though the proportion of sexual partner referral increased from 15.6% to 21.4%, 
the post-intervention proportion is still not satisfactory. The post-intervention proportion 
may have been affected by several factors as limitations. Firstly, despite the clinic not 
having   a sign post, the fact that our study was conducted at a STI clinic may have 
negatively influenced partners from presenting to the clinic due to the stigma and 
discrimination associated with STI clinic. BSU largely catered for busy small-scale 
business people like vendors and bus drivers some of whom did not stay in Lilongwe. 
These people may have been involved in short-term casual relationships and may have 
been too mobile to be traced or present to the clinic. Also, BSU being a very busy 
clinic to the extent that some patients are sent back home and told to return the following 
day, some partners may have reported to other clinics to avoid the busy clinic. However, 
despite all these limitations, we managed to increase the proportion of sexual partners by 
37%. Additionally, the short duration of the study may have also affected the final 
outcome of our intervention. A review of QI projects from 12 countries showed that 
significant outcomes in practices and processes are often achieved within 6 to 12 months 
[56]. The duration of the study was 13 weeks with only one week in the post-intervention 
period. Due to this short duration we only powered our study targeting a 10% difference 
in the proportion tested from baseline and it also resulted in fewer weekly data points in 
the post-intervention period. However, based on the volume of patients at BSU, we could 
have been able to test for a larger effect difference if given more time to accrue a larger 
sample size and allow the interventions more time to mature. 
 
 
4.8 CONCLUSION AND RECOMMENDATIONS 
 
Our results demonstrate that passive PN can be successfully improved through use of the 
MFI in a RLS. Our intervention increased the proportion of sexual partners referred to   
the BSU using locally developed, sustainable and easily adoptable solutions. However, 
the proportion of sexual partner referral remains very low. Further improvement is still 
60  
required so future research must evaluate the long-term impact of our intervention, the 
potential for scalability, and other strategies for further improvement. Also, research to 
understand the impact of our intervention in a different setting unlike a specialized STI 
clinic is needed. More research exploring health system factors that affect PN in different 
settings and development of similar multi-pronged QI projects that would address issues 
cross-cutting the entire health system is also required. We did not observe how the one-
on-one counseling was conducted by nurses in the treatment rooms. Counseling may have 
varied between individuals so further research looking at improving counselling 
techniques on PN is required. 
 
We did not collect data on the number of partners referred per index case, cost-effectiveness 
of implementing the intervention and the number needed to invite to identify a positive 
STI or HIV case. Research estimating these parameters is required as it is important     for 
policy makers in understanding the merits of an intervention. Also, further research 
involving patients, as consumers of the services of the health system, to get their 
perspective on the health system factors that influenced PN, their satisfaction/experience 
with the intervention and social harms is required. 
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Appendix II: Sexual Partner Notification Slips for 
Bwaila STI Unit 
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Appendix III: Bwaila STI Unit Group Health Talk Job 
 
Aide 
Bwaila STI Unit 
Health Talk Job Aide 
 
– Welcoming Clients 
 
– What is done at STI Clinic 
 
· HIV Testing 
· STI Treatment 
– About partners and partner notification   slips 
 
· Counsellor finds out who came with partner notification slips 
· Notify the listeners that partners and couples will be expedited through the 
clinic 
 
• STIs 
A. Types of STIs 
 
– Syphilis 
 
– Gonorrhea 
 
– Urethral Discharge 
 
– Lower Abdominal pains 
 
– Rash - Zoyabwa 
 
– Scrotal swelling 
 
– Bubo 
 
– Genital warts 
 
B. Complications of STIs 
 
– Abortions 
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– Premature births 
 
– Neonatal Conjunctivitis 
 
– Mental problems 
 
– Infertility 
 
C. How STIs are contracted 
 
D. Prevention 
 
– Abstinence 
 
– Condom use 
 
– Faithfulness to partner 
 
– One partner 
 
• HIV 
A. Relationship between HIV and STI 
 
B. Why get HIV test 
 
– Everyone should know his/her current status 
 
– Everyone should receive proper counselling accordingly 
 
– Everyone should be referred for care in proper places 
 
C. How HIV is spread 
 
– Not knowing your status/your partner’s status 
 
– Multiple partners 
 
– No condom use, etc 
 
D. How to prevent HIV and STIs 
 
• How to prevent HIV and STIs 
– Abstinence 
 
– Condom use 
 
– Faithfulness to partner 
 
– Have one partner 
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• Current Studies 
a. Introduction of t h e  s t u d y  
 
b. Why participate in the study 
 
c. Advantages of participating in the study 
 
*** Identify people who have partner notification slips and those who have come as a couple 
 
 
 
 
 
If they have an HIV result, escort them to the clinic nurse for treatment If they do not have 
an HIV test result, escort them to a designated counselor for testing partners and couples 
only. 
 
** Identify index patients who already have an HIV test and escort them to the clinic nurse 
for treatment. 
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Appendix IV: Improving STI/HIV passive Partner 
Notification Using Quality Improvement Methods in 
Malawi Research Study 
A. INFORMATION SHEET (Clinic staff) 
 
Hello, my name is Dr. Mitch Matoga, I am a Master in Epidemiology – Implementation 
science student in the School of Public Health at the University of Witwatersrand.      
As a partial fulfilment of the requirements of my training I will be conducting a 
research study to investigate the health facility related factors that influence passive 
partner notification at Bwaila STI unit. Furthermore, I will implement changes that will 
address the factors with an aim of improving the partner referral process and rates. 
 
What is the purpose of this study? 
 
 
 
You are being asked to take part in this research study because: 
 
• You are part of staff at Bwaila District Hospital STI unit. 
 
Before you decide if you want to join this study, we want you to know about the study. We 
will explain the study to you. You are free to ask questions at any time. If you decide to join, 
we will ask you to sign this consent form. You will be offered a copy to keep. 
 
The primary goal of the study is to identify factors within the health facility and health 
system that affect whether or not sexual partners of index patients present to the clinic for 
medical attention.  This study will also attempt to address some of the identified factors in 
order to increase the partner referral rates. Before you decide to participate, we would like 
you to understand why the research is being done, and what it would involve for you. 
 
What are some general things you should know about research studies? 
 
75  
You are being asked to take part in a research study. To join the study is voluntary. 
 
 
You may refuse to join, or you may withdraw your consent to be in the study, for any 
reason and at any time. 
 
Deciding not to be in the study or withdrawing consent will not affect your relationship 
with the researcher, your superiors, or your employer 
 
Details about this study are discussed below. It is important that you understand this 
information so that you can make an informed choice about being in this research study. 
You will be given a copy of this consent form. You should ask the researchers named 
above any questions you have about this study at any time. 
 
What is involved in the study? 
 
 
 
If you agree to take part in this study, we will conduct an interview to ask you question   
on the following main topics: 
 
• Your knowledge concerning how the clinic functions. 
• Your knowledge of any factors that you think may affect the referral process positively 
or negatively. 
 
• Your knowledge on some changes that you think may help improve the referral 
process. 
 
Please note that the interview will be recorded using an MP3 recorder to aid transcription 
of the information you provide. All information provided will be confidential and shall be 
handled with utmost care. Information from the recordings shall not be shared directly to 
any other authority. 
 
Procedure 
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Interview 
 
 
 
This interview will be conducted once at the beginning of the study. It is expected to 
last about 10 to 20 minutes. As stated above, it will include question about the health 
facility structures and systems that may influence whether or not a sexual partner to an 
index case presents to the clinic. It will also include questions on what could be improved 
within the facility that would improve the partner referral process and help increase the 
rate of partners that present to the clinic. 
 
You will also be asked to participate in a workshop that will be conducted after the 
interview results are put together to get feedback on the interview findings and also to 
contribute towards the prioritizing changes within the referral process to be tested at the 
clinic in order to improve the partner referral   rates. 
 
If you are uncomfortable about answering any of the questions you need not answer them. 
If you refuse to answer a question, you will not be penalized or lose any benefits to which 
you may be entitled. 
 
What are the possible benefits of this study? 
 
 
 
Research is designed to benefit the health facility and the society by gaining new knowledge. 
This study may or may not be of direct benefit to you. The results of the study will be 
shared with you through a workshop that will be arranged    later. 
 
What are the possible risks or discomforts involved with study screening? 
 
 
 
There are very minimal, if not none, risks that you may incur from participating in this 
study. Information on the recordings will be handled with confidentiality and identification 
number will be used when collecting notes during the interview. However, in extreme 
cases where the recorded information leaks, it may result into resentment from colleagues 
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or employers. 
 
 
Will it cost you anything to be in this study? 
 
 
 
The interview will be done at no cost. 
 
 
Records of your participation in this research:  What about confidentiality? 
 
 
You have the right to privacy. The principal investigator will keep the voice recorders with 
the recorded information in lockable cabinets. Notes from the interviews will also be kept 
in a lockable cabinet. We will use identification numbers on both the voice recording and 
the notes. This means that no personal information will be used on any of the study 
material that would enable anyone to link any of the information to you personally. 
 
• Ethical approval: This study protocol has been submitted to the University of the 
Witwatersrand’s, Human Research Ethics Committee (HREC) in South Africa, the 
National Sciences Research Ethics committee in Malawi and written approval has 
been granted by both committees.  Ethics Clearance numbers:  M161198 and 1657. 
 
• Publication of the results of the research:  The results of this research may appear   
in scientific publications without identifying you in any way. 
 
Your questions: 
 
 
The investigator listed on the first page of this form is available to answer your questions 
about this research. You may contact the investigator at any time on the following number 
(265) 999511726. If you require any further information or have any questions/complaints 
about the study please contact the National Health Sciences Research Ethics Committee 
chairperson, Dr. Damson Kathyola on (265) 888-344-443 or contact the Human  
Research Ethics Committee of the University of the Witwatersrand on (011) 717-1234 or 
anisa.keshav@wits.ac.za 
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YOU WILL HAVE A COPY OF THIS INFORMATION SHEET TO KEEP 
 
 
If you are happy to take part in the study, please read and sign the attached consent form 
and contact us to confirm your   participation. 
 
Your signature on the consent form certifies the following: 
 
• You have read the information provided in this consent   form 
• You have received answers to all of your questions. 
• You have freely decided to participate in this   research. 
• You understand that you are not giving up any of your legal rights. 
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B. CONSENT FORM 
 
I agree to myself being a participant in the study. The goals and methods of the study are 
clear to me. 
 
I understand that the study will involve an interview that will be recorded. All the details 
and purposes of this study have been explained to me.  I understand that I have the right   
to refuse to participate in the study at any time. 
 
I agree to participation in the study on the condition that: 
 
1. I can withdraw voluntarily from the study at any time and that no adverse 
consequences will follow on withdrawal from the study. 
2. I have the right not to answer any or all questions posed in the interview. 
 
3. The University of the Witwatersrand’s Human Research Ethics Committee and 
the National Health Sciences Research Ethics Committee have approved the study 
protocol and procedures. 
4. Recorded information will be treated with the strictest   confidentiality. 
 
5. Only collective interview results, and not my individual results, will be published in 
scientific journals and/or in the media. 
6. The investigator is committed to treating participants with respect and privacy 
through the interview conducted in private. 
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Appendix V: Improving STI/HIV Passive Partner 
Notification using Quality Improvement Methods 
Interview guide for health care providers 
 
 
Id No Age Sex Marital Status 
 
 
 
Cadre Date of interview 
 
 
 
Start time Stop time 
 
 
 
1. Can you please describe the steps/flow/ process for a clinic visit for all   patients? 
 
2. How do the steps/flow/process for a clinic visit differ if the patient is identified as a 
partner, if at all? 
3. Are there any common characteristics that you have observed about the nature of 
patients that come to the clinic as either as index cases or partners of an index case 
that you think may have an influence on the partner referral process? 
4. What are some of the health facility related factors that you think may impact on 
whether or not a patient will refer their sexual partners to the clinic? 
5. What are some of the health facility related factors that you think may discourage a 
sexual partner from coming for medical attention? 
6. What are some of the health facility related factors that may discourage a patient 
from identifying themselves as a partner upon presenting to the   clinic? 
7. What are some of the ways you think we can change to improve the way the health 
facility operates that you think may help increase the number of partners that present 
to the clinic for care? 
8. If you were to choose one very important change that you think would have the 
greatest impact on the partner referral process, what would that be? 
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Appendix VI: Improving STI/HIV Passive Partner 
Notification using Quality Improvement Methods 
Data Collection Form 
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Appendix VII: Model for Improvement 
 
 
 
Source: www.ihi.org 
 
 
1. Aim:  What are we trying to accomplish? 
 
2. Measures: How will we know a change is an improvement? 
 
3. Changes: What change can we make that will result in improvement? 
 
AND PDSA Cycles. 
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Appendix VIII: Formative Phase HREC Approval 
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Appendix IX: Intervention Phase HREC Approval 
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Appendix X: NHSRC Ethics Approval 
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Appendix XI: Letter of support from Lilongwe District 
Health Office 
 
 
